This paper investigates the novel development of machinery trade pattern in the Central and Eastern Europe (CEE) and analyzes the extent and depth of production networks in Europe from the perspective of their links with East Asia during the past 15 years, 1995~2010. Our descriptive analysis based on the total value of trade and the extensive margin demonstrates further production fragmentation in Europe, shifting from Western Europe (CEE production sharing to a regional network with more active transactions among CEE countries) to a global link with East Asia via CEE, particularly in the electric machinery sector. Our quantitative analysis verifies the evolution of production networks in Europe, from regional to global. These results partially reflect the reduction in services link costs, the evolution of industrial clustering among CEE countries particularly after the EU enlargement, and the strengthening competence of production networks in East Asia.
jei Vol.28 No.2, June 2013, 204~240 Mitsuyo Ando and Fukunari Kimura http://dx.doi.org/10.11130/jei.2013.28.2.204 206 ucts are not usually perishable in the short run, and thus time costs and reliability of logistics links are not essential to their trade. On the other hand, trade in intermediate goods, particularly trade in parts and components, is very sensitive to not only monetary costs but also time costs and reliability of logistic links. In this sense, the recent phenomenon in the CEE region is worth being investigated in serious research. The purpose of this paper is to employ international trade data in the disaggregated commodity classification and to trace the development of international production networks in Europe from the perspective of a link between and CEE and East Asia. The paper also discusses a number of questions related to CEE's industrial development. How quickly has each CEE country participated in production networks? How has East Asia come into production networks that extends from the east end to the west end in the largest continent in the world? How has the dominance of East Asia on electronic parts and components affected the formation of such production networks? How far has the formation of industrial agglomeration advanced in CEE, particularly in automobile industry?
II. Fragmentation and Agglomeration
Production networks, particularly in manufacturing processes, are regional in nature. The fragmentation theory suggests that services link to connect remotely located production blocks is the key in the formation and operation of production networks. 4 Thus, production blocks are not supposed to be placed too far in general.
In the 1st unbundling, trade in raw materials and finished products is not very sensitive to time costs and thus can occur at a long distance. Trade in parts and components in the 2nd unbundling is considerably different in nature.
5 Parts and components must be procured to each production block in the timely manner. A slight delay in the arrival of one single part may stop the whole production lines. Subtle coordination is required among multiple production blocks and service links that connect each production block are crucial, with tight Information and Communication Technology (ICT) and logistics connectivity. Therefore, a large portion of machinery parts and components trade occurs in general within a region such as East Asia.
The recent years, however, have witnessed a new phenomenon: significant links between East Asian and European production networks through CEE. Production networks across the largest continent emerge.
Figures 1 and 2 present the ratios of machinery goods in total exports to and imports from jei Production Linkage of Asia and Europe via Central and Eastern Europe 207 the world in selected countries in 1995 and 2010; they array countries in terms of the export share of machinery parts and components. 6 The portion of machinery parts and components is shown with stripes. 7 The ratios of machinery parts and components exports are in particular useful indicators to judge how far the concerned country participates in international production networks in machinery industries. In 1995, the Philippines, Singapore, Malaysia, Korea, Thailand and Hong Kong were already involved in tight production networks in East Asia, with high ratios of parts and components for both exports and imports suggesting active back-andforth transactions, though China takes a bit of more time to come in. Among CEE, Hungary and Czech were obvious participants in international production networks by 1995. Hungary and Czech used to be a part of cross-border production sharing in Europe, similar to the one between the US and Mexico; basically, they make assemblies, using parts and components that are procured by WE, and send them back to WE. On the other hand, Slovakia, Poland, and Romania were still lagging behind in joining international production networks. The positioning of CEE, however, changed drastically by 2010; these five CEE countries become active players in international production networks with higher ratios of machinery parts and components exports at around or more than 20 percent. In the process of such development of production networks, particularly in the last decade East Asia seems to play an important role. Multinational enterprises (MNEs) in WE establish their manufacturing affiliates in CEE, and such moves are accelerated after the accession of CEE to the EU. In the dominance of East Asia in electronics industry, MNEs in WE start introducing massive electronic parts and components by importing from their affiliates and/or unrelated firms in East Asia to employ them for their production in CEE. Moreover, in forming industrial agglomerations in CEE, particularly in automobile industry, machinery parts and components imported from East Asia also play an important supplementary role. In addition, MNEs originated from East Asia such as Japan and Korea conduct foreign direct investment (FDI) in CEE and intensify sourcing from East Asia.
8 These end up with tight production links between East Asia and CEE to serve for the market in WE, particularly after the EU enlargement. We observe the emergence of connectivity from the East end of the largest continents to the West end, bridged by CEE. It is worthwhile examining international trade data to trace the process of establishing a linkage between East Asia and Europe via CEE.
Another important feature in CEE is the geographical extension of industrial agglomeration. In East Asia, the formation of industrial agglomeration is motivated by the requirement of geographical proximity in inter-firm fragmentation . Production networks typically start with intra-firm fragmentation in geographical distance. As production networks are increasingly sophisticated, however, inter-firm division of labor comes into the architecture. Intra-firm division of labor is typically in geographical proximity because transaction costs between unrelated firms have strong positive relationship with geographical distance. Typical industrial agglomerations such as Bangkok Metropolitan Area, Pearl River Basin, and Shanghai and its backyard have geographical extension of about 100 km diameter where 2 to 2.5 hour-drives by trucks cover the whole area with just-in-time production networks.
On the other hand, CEE seems to start with initial conditions that are different from East Asia. Population size of CEE countries is much smaller than typical East Asian countries. In addition, governments in CEE adopt long-standing policies to locate industrial activities in rural areas, rather than in urban vicinity. As a result, industrial agglomerations in CEE, for example in automobile industry, seem to be extended way beyond 100 km diameter, typically going beyond each country's national border. International trade data may capture such cross-border formation of industrial agglomerations in CEE. These tables provide several interesting insights. First of all, both machinery imports and exports of CEE5 drastically expanded during the last 15 years. On average, all machinery imports and exports grew by 7 and 14 times in these 15 years, respectively. In particular, imports of machinery parts and components increased by 10 times and exports of machinery final products by 17 times. Combined with the facts that exports of machinery parts and components also increased by 12 times (resulting in the almost same level of import values in 2010) and that major destinations of exports are WE, these figures suggest the development and expansion of production sharing mainly in the WE-CEE nexus.
A. Features based on trade value
Second, although WE are still major partners of CEE's machinery trade, CEE's trade with other CEE countries increased in its shares in the electric machinery sector (except exports of final products) and decreased in the transport equipment sector (except imports of final products). The shares of CEE in the electric machinery sector grew from 5 percent to 8 percent for imports in parts and components, 5 percent to 18 percent for imports in final products, and from 7 percent to 18 percent for exports in parts and components. Moreover, both values of imports and exports per se enlarged by more or less 20 times for parts and components and close to 40 times for final products in the electric machinery sector. These figures imply the development of production sharing with expanding fragmentation among CEE countries particularly after the EU enlargement, in addition to the transactions between WE and CEE.
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On the other hand, in the transport equipment sector, about 60 percent of imports in parts and components come from WE in both 1995 and 2010. Moreover, export destination is predominantly WE; the export shares of WE increased from 51 percent to 59 percent (46 percent to 49 percent) for parts and components (final products), while the corresponding shares of CEE decreased from 23 percent to 14 percent (9 percent to 8 percent). Although the value of trade with other CEE countries in 2010 per se is much larger than that in 1995 even in the transport equipment sector (more or less 10 times of those in 1995), the transactions with WE seem to be getting strengthened.
Third, more interestingly, production networks are not completed within the region particularly in the electric machinery sector in 2010. As mentioned above, transactions among CEE countries became much more active than before. In addition, East Asia plays an extremely important role in this sector from the perspective of production sharing in Europe as well. CEE's imports in machinery goods, mainly parts and components, from East Asia notably increased; in the electric machinery sector, the import value grew by 57 times for parts and components and 21 times for final products during the past 15 years. As a result, the import share of East Asia expanded from 10 percent to 45 percent for parts and components and from 18 percent to 40 percent for final products.
12 On the other hand, the import share of WE shrunk down jei Production Linkage of Asia and Europe via Central and Eastern Europe 219 from 61 percent to 30 percent for parts and components and from 46 percent to 20 percent for final products. These suggest that production networks in this sector obviously expanded from regional to global, with imports of key parts and components as well as finished machinery products from East Asia. As Table A1 in the Appendix clearly shows, many East Asian countries are ranked in the top 20 origins of imports for CEE5 in 2010, particularly in the electric machinery sector; among East Asian countries, China, Korea, and Japan (Korea and Japan) have distinctive high rankings in the electric machinery sector (transport equipment sector). The import share of East Asia for parts and components in the transport equipment sector is much lower than the corresponding share in the electric machinery sector, though the share increased from 3 percent to 11 percent. 13 In addition, the export share of East Asia remains small with 1 to 3 percent for both sectors, though the export value expanded by 11 times (29 times) for parts and components and 46 times (12 times) for final products in the electric machinery sector (the transport equipment sector). These also emphasize that production networks expanded from regional to global with a stronger connection with East Asia on the import side in the electric machinery sector, but not so in the transport equipment sector with the exception of Slovakia.
Fourth, the composition of CEE's trade among CEE5 significantly changed. For instance, in the electric machinery sector, Hungary and Slovakia increased in its shares by more than 
B. Features based on the extensive margin
To further investigate changes in trade patterns or the extent and depth of production networks, this subsection focuses on the extensive margin, that is, the number of traded products and the number of trading partners. Figure 3 demonstrates the number of imported productcountry pairs by three origins in 1995 and 2010 in (a) all machinery sectors (HS 84 to 92), (b) electric machinery sector (HS85), and (c) transport equipment sector (HS 86 to 89) and the corresponding number of exported product-country pairs by three destinations; the number for each CEE country is aggregated as the number for CEE5. The number of product-country pairs for imports from WE and that for imports from East Asia are much greater than those for exports to WE and those to East Asia, while the number for trade with other CEE countries is close to each other. It suggests that CEE countries have a greater variety of product-country pairs of machinery imports from WE and East Asia and export more restricted number of goods, which are produced using imported key parts and components as well as final products, to more restricted destinations. Moreover, while the number of product-country pairs of machinery imports from WE does not have a big difference between 1995 and 2010, the corresponding number of imports from East Asia significantly increased by more than twice. As discussed in the previous subsection, values and shares of imports from East Asia drastically expanded. Changes in the extensive margin imply that such an evolution of imports is induced not only by an increase in the intensive margin (increase in the value per product) but also by an increase in the extensive margin (increase in the number of imported product-country pairs).
Furthermore, trade in the electric machinery sector has a greater variety of product-country pairs than that in the transport equipment sector, implying that international transactions in the electric machinery sectors involves more countries and more products. Figure 4 in turn presents the number of product-country pairs for imports from East Asia, WE, and CEE for each CEE country in 1995 CEE country in , 2000 CEE country in , 2005 CEE country in , and 2010 ; the number is indexed to the number by three origins for Czech in 1995 because Czech has the largest number for all origins of total machinery trade for both parts and components as well as final products in 1995.
14 The index smaller than one indicates that the country has been less involved in production networks, compared with the situation of Czech in 1995, and the increasing number of index suggests that the country has been more deeply involved in fragmentation of production than 14 The number of imported product-country pairs for Czech is as follows: 1,956 (total), 896 (parts), and 1,060 (final products) in all machinery sectors; 835, 438, and 397 in the electric machinery sector; and 127, 79, and 48 in the transport equipment sector for East Asia, 4,429, 1,781, and 2,648 in all machinery sectors; 1,178, 624, and 554 in the electric machinery sector; and 395, 162, and 233 in the transport equipment sector for WE, and 2,051, 917, and 1,134 in all machinery sectors; 550, 310, and 240 in the electric machinery sector; and 206, 108, and 98 in the transport equipment sector for CEE. before. The figure provides three interesting findings. First, all CEE countries dramatically increased in the number of machinery product-country pairs for imports from East Asia, particularly the number for only parts and components, while some countries such as Czech, Hungary, and Slovakia slightly decreased in the corresponding number for imports from WE. 15 Moreover, all CEE countries increased in the index for CEE in terms of imports as well as exports in the 2000s, indicating that the extent and depth of fragmentation of production enhanced among forerunners of CEE since their EU accession. These figures suggest that transactions of CEE with East Asia become much more active with a greater variety of product-country pairs, with a possible shift of production from WE to East Asia and the development of industrial clusters in CEE mainly after their EU accession, particularly of machinery parts and components. 15 See Figure A1 for the corresponding index for exports. The index for exports also shows expanding connections with East Asia, though the number of product-country pairs for exports to East Asia per se is only a half of that for imports from East Asia in 2010 (Figure 3) .
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Machinery parts and components C z e c h 1 9 9 5 C z e c h 2 0 0 5 C z e c h 2 0 0 0 C z e c h 2 0 1 0 H u n g a r y 1 9 9 5 H u n g a r y 2 0 0 5 H u n g a r y 2 0 0 0 H u n g a r y 2 0 1 0 P o l a n d 1 9 9 5 P o l a n d 2 0 0 5 P o l a n d 2 0 0 0 P o l a n d 2 0 1 0 R o m a n i a 1 9 9 5 R o m a n i a 2 0 0 5 R o m a n i a 2 0 0 0 R o m a n i a 2 0 1 0 S l o v a k i a 1 9 9 5 S l o v a k i a 2 0 0 5 S l o v a k i a 2 0 0 0 S l o v a k i a 2 0 1 0 C z e c h 1 9 9 5 C z e c h 2 0 0 5 C z e c h 2 0 0 0 C z e c h 2 0 1 0 H u n g a r y 1 9 9 5 H u n g a r y 2 0 0 5 H u n g a r y 2 0 0 0 H u n g a r y 2 0 1 0 P o l a n d 1 9 9 5 P o l a n d 2 0 0 5 P o l a n d 2 0 0 0 P o l a n d 2 0 1 0 R o m a n i a 1 9 9 5 R o m a n i a 2 0 0 5 R o m a n i a 2 0 0 0 R o m a n i a 226 index for East Asia in the 2000s. Moreover, the Romania's index for CEE reached much higher level than those of other CEE countries for both parts and components and final products in the 2000s, with increasing indices for parts and components exports to CEE. Considering the fact that the extent and depth of fragmentation of production has proceeded among forerunners of CEE as mentioned above, Romania seems to start being involved in production networks with a wider range of transactions with other CEE countries, following the development of industrial clusters within forerunners of CEE countries, particularly after joining the EU in 2007. Third, the connection of CEE with East Asia became stronger in the electric machinery sector than in the transport equipment sector, particularly for imports in parts and components (Figures 3 and 4) . Figure 3 clearly shows that the number of product-country pairs for imports in parts and components from East Asia in 2010 is much larger than the corresponding number in 1995 in the electric machinery sector, and also the number in 2010 in the transport equipment sector. In addition, the index for imports in parts and components from East Asia in the electric machinery sector in 2010 tend to be larger than in the transport equipment sector, though the base of the product number is much larger in the former than the latter. 16 The growth of the extensive margin for imports from East Asia or the connection of CEE with East Asia grew more significantly in the electric sector than the transport equipment sector.
All the descriptive analyses based on the trade value and the extensive margin in this section confirm the growing extent and depth of production networks in Europe from the one based on the simple WE-CEE nexus, to the regional one with more active transactions among CEE countries since their EU accession, and to the global one with a strong connection with East Asia, notably China, Japan, and Korea, particularly in the electric machinery sector.
IV. Machinery Imports of CEE from East Asia
The previous section descriptively demonstrated expanding fragmentation of production in Europe with a strong connection of CEE with imports from East Asia, based on the total value of trade and the extensive margin. This section quantitatively verifies the existence of such a strong connection with East Asia for machinery imports in CEE and the evolution of production networks from regional to global, using gravity model estimations. The gravity models are estimated for trade in all machinery sectors, trade in the electric machinery sector, and trade in the transport equipment sector, with a distinction between machinery parts, components and final products. Moreover, the paper investigates such patterns not only for the total value of trade but also for the extensive margin (the number of traded product) and the intensive margin (trade value per product) separately. Although exports to East Asia expanded particularly in terms jei Production Linkage of Asia and Europe via Central and Eastern Europe 227 of extensive margins, the export share of East Asia in terms of values are still smaller than the import share of East Asia, and thus this section focuses on a connection of CEE with East Asia from the perspective of imports.
A. Estimation methodology and data
The basic equation of our gravity model estimations for bilateral machinery imports of CEE5 is as follows:
where T ij denotes the total value of bilateral imports of country i from country j, Dist ij geographical distance between capitals of country i and country i, GDP i (GDP j ) Gross Domestic Products (GDP) of country i ( j ), GDPpc ij the absolute term of the difference in GDP per capita between country i and country j , Asia a dummy variable with one for nine East Asian countries and zero for others. Distance is regarded as a transport cost or services link cost, and the coefficient is supposed to be negative. GDP is a proxy of the market size, and the coefficient is supposed to be positive. The difference in GDP per capita between two countries can be interpreted as a measure of differences in factor endowments. 17 The coefficient would be positive if the difference in factor endowments is one of the important determinants for the pattern of international division of labor in terms of production processes or tasks as the fragmentation theory suggests. However, now that fragmentation of production becomes networks and trade at the production-process level is active even between developing countries, the difference in factor endowments may not sufficiently capture the overall trade pattern. As for the Asian dummy, the coefficient would be positive if imports from East Asia in terms of the total value as well as extensive and intensive margins are greater than the levels predicted by the model, considering distance and other basic economic conditions.
Since the total value of trade can be rewritten as the trade value per product multiplied by the number of traded product, the total value of trade can be decomposed into the extensive margin (the number of traded product) and the intensive margin (trade value per product) by taking the form of logarithm. Thus, equation (1) can be decomposed into the following two equations: 
where N ij is the number of imported products (extensive margin) and T ij / N ij is the import value per product (intensive margin). This paper regards the number of imported product at the HS 6-digit level as the measure of the extensive margin, namely the number of commodities at the HS 6-digit level with positive import values, and the total values of imports divided by the number of imported product as the measure of intensive margin.
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Using ordinary least squares (OLS) regressions based on equations (1) to (3), we investigate the link of CEE with East Asia in both years, 1995 and 2010, for imports in all machinery sectors, those in the electric sector, and those in the transport equipment sector, with a distinction between machinery parts and components and final products. By comparing the results, we would like to capture the features of CEE's imports, particularly those from East Asia and see whether there are any significant changes between 1995 and 2010, between difference machinery sectors, between extenstive and intensive margins, and between parts and components and final products. Table A2 . The number of products imported from each country is counted as the number of commodities with positive import values at the HS1992 six-digit level, and the import value per product is obtained by dividing the total value of imports by the number of imported products.
There exist zeros in our bilateral trade matrix. A drop of observations with zero trade cannot utilize potentially useful information and may cause sample selection bias. As suggested in the previous sector, the extensive margin significantly expanded from 1995 to 2010. For a compar- 18 Our definition of measuring extensive and intensive margins follows Flam and Nordstrom (2011) and Hayakawa, Kimura, and Nabeshima (2011) . There are various definitions of extensive and intensive margins for the analysis, using finely disaggregated bilateral trade at the country level (not bilateral trade data at the firm level). For instance, Haddad, Harrison, and Hausman (2010) decompose changes in total trade (the percentage change in the total value of trade) into these margins as follows: intensive margins are composed of effects due to changes in quantity and price; that is, changes in trade values for country-product pairs with positive trade in both periods due to changes in quantity (quantity effect) and changes in price (price effect). Extensive margins consist of an effect due to exiting products (exit effect) and an effect due to new products (entry effect); that is, reduction in trade values due to product-country pairs with positive trade only in the former period and an increase in trade values due to product-country pairs with positive trade only in the latter period. Using this method, Ando and Kimura (2012) emphasize the robustness of transactions of parts and components and the resiliency of the production/distribution networks in East Asia from the perspective of Japanese exports under the Global Financial Crisis and the Great East Japan Earthquake. The examples of other types of definitions include Hummels and Klenow (2005) ison of the results in 1995 with those in 2010, it is important to include observations with zero trade, particularly for the estimations on the extensive margin. Therefore, dependent variable (the total value of imports, the number of imported product, or the import value per product) is adjusted by adding one prior to taking the logarithm for the OLS regression analysis. Our major concerns are the results based on OLS regression analysis as we are interested in the decomposed results into extensive and intensive margins as well. Considering that the treatment of zero-valued trade is regarded as a major issue in the literature, however, the abovementioned gravity equations are also estimated with the Pseudo Poisson Maximum Likelihood (PPML) method, which is proposed by Silva and Tenreyro (2006) , for a robustness check.
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PPML technique enables us to estimate gravity models, including observations with zero trade, without taking the form of logarithm for dependent variable (that is, the dependent variable is the actual value). Note that equations (2) and (3) do not mean the decomposition of equation (1) any more with PPML technique. Tables 3 and 4 show the results for the electric machinery sector and the transport equipment sector, respectively. 23 The major findings are as follows; first, the electric machinery sector is more active in imports from countries with a longer distance than the transport machinery sector is. The coefficient for distance is negative and statistically significant as expected, and the coefficient in the absolute term is smaller for the electric machinery trade than for transport equipment trade in most cases of equations (1) to (3) when the results in the same years are compared. This suggests that the transport equipment sector is more affected by the distance or services link cost than the electric machinery sector. In other words, imports from remote countries are more active in the electric machinery sector and less active in the transport equipment sector. It can be interpreted as a plausible result, probably reflecting the nature of the sector; the transport equipment sector requires industrial clusters nearby as well as higher transport costs, while parts and components in the electric machinery sector, for instance, are in general smaller and more light and thus are relatively easy to be transported countries for a longer distance. jei Vol.28 No.2, June 2013, 204~240 Mitsuyo Ando and Fukunari Kimura http://dx.doi.org/10.11130/jei.2013.28.2.204 232 Second, the services link cost is reduced for both sectors. The coefficient for distance in the absolute term becomes smaller in most cases when the results for 1995 are compared with those for 2010. It indicates the reduction in services link cost, which accelerates the international fragmentation of production even beyond the region during the past 15 years.
B. The estimation results
Third, the CEE's connection with East Asia is strong and becomes tighter, particularly from the perspective of imports in parts and components in the electric machinery sector. The coefficient for East Asia is positive and mostly statistically significant. In addition, the coefficient is much greater for the electric machinery sector than the transport equipment sector when the results in the same years are compared. Moreover, the coefficient became larger particularly for trade in parts and components in both sectors. With a control of distance and other economic conditions, these results suggest that the CEE's connection with East Asia is stronger for both sectors than the average predicted by the model, which is particularly true for the electric machinery sector.
Fourth, CEE's imports from East Asia enlarged not only due to an expansion of the import value per product but also due to an increase in the number of imported products. The abovementioned features, particularly the third point, are observed not only for the total value of imports but also for the number of imported products (extensive margin) as well as the import value per product (intensive margin). It implies that CEE's imports from East Asia grow not only as the results of an expansion of the trade value per product but also as the results of an increase in the number of variety. Following the further development and restructuring of production networks in East Asia involving many countries at different income levels, the production networks in Europe have expanded even beyond the region, in a strong connection with many East Asian countries.
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Fifth, the number of imported products is more likely to grow in the electric machinery sector compared with the transport equipment sector, though the imported value per commodity is more likely to expand compared with the number of product in the same sector. The intensive margin tends to be more affected by distance and other variables including the Asian dummy than the extensive margin does for both sectors, but the relative weight of the intensive margin is larger for the transport equipment sector than for the electric machinery sector. For instance, the portion of the intensive margin for the estimations of parts and components and final product is 73 to 75 percent for distance (75 to 76 percent for Asia dummy) in the electric machinery sector, and 79 to 80 percent (83 to 94 percent) in the transport equipment sector. It suggests that the number of imported commodities is more likely to grow in the electric machinery sector, while the imported value per commodity is more likely to expand in the transport equipment sector.
Regarding control variables other than distance, the coefficient for GDP in exporting country are positive and statistically significant in most estimations, suggesting that CEE tend to import machinery goods from countries with the larger market size such as countries in WE. As for GDP in importing country, the coefficients for the analysis in 2010 are mostly positive and statistically significant but not necessarily statistically significant for the analysis in 1995, implying that CEE countries with the larger market size are likely to export machinery goods, particularly recently. Regarding the difference in GDP per capita, the results are mixed; some are positive and statistically significant while others are not. As previously mentioned, the difference in factor endowments at the macro level may not sufficiently capture the overall trade pattern with fragmentation of production.
V. Conclusion
This paper investigated changes in patterns of machinery trade in CEE to analyze the extent and depth of production networks in Europe from the perspective of their links with East Asia via CEE. Our descriptive analysis based on the total value of trade and the extensive margin clearly demonstrated expanding fragmentation of production in Europe with a strong connection of CEE with machinery imports from East Asia. The extent and depth of production networks in Europe grew from the one based on the simple WE-CEE nexus to the regional one with more active transactions among CEE countries mainly after their EU accession, and further to the global one with a strong connection with East Asia, particularly in the electric machinery sector. Our quantitative analysis with not only on the total value of trade but also extensive and intensive margins using gravity models, also verified the existence of such a strong connection with East Asia for machinery imports in CEE and the evolution of production networks in Europe from regional to global. These evidences partially reflect the reduction in services link costs, the evolution of industrial clustering among CEE countries particularly after their joining the EU, and the strengthening competence for production networks in East Asia in machinery sectors. Although it depends on the industries and products with different technologies, service link costs, and business models, our results suggest the possibility of the further development of global production networks if the condition meets.
In order to allow global production networks to develop, it is important to further reduce services link costs to activate production sharing and develop industrial clusters. The reduction in tariffs and non-tariff measures (NTMs) as well as the implementation of various trade and investment facilitation measures should contribute to the reduction in services link costs. One of the ways to carry them out is the utilization of effective free trade agreements (FTAs).
Given the fact that production networks in Europe evolved from the simple WE-CEE nexus to the regional one with active transactions among CEE countries mainly after their EU ac- For FTAs to be effective, the contents of FTAs must be comprehensive, covering not only trade barriers but also various trade and investment facilitation measures. In addition, the tariff structure as well as the rules of origin of FTAs should be constructed so that FTAs are actually utilized. As for industrial clusters, particularly for developing countries, it is important to improve business environment to become a part of industrial clustering and to be involved in production networks. If these improvements are taken into place, the integration between Europe and East Asia and links even with other parts of the world would be further expanded and strengthened.
The paper simply focused on the linkage between Europe and East Asia, but similar connections beyond the geographical region may exist in other links. Although the scale of transactions must be much smaller than the link through CEE, Mexico may playing a bridging role between East Asia and the US. Further analysis to capture the global links from the perspective of production sharing would be worth doing. Machinery parts and components
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